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(57) [6«i] 

IMVi^m ng{GaAsMg2 l±«ZAlGaAsJR* 
!f 2 9SMbfe^ V >K-^GaAs«SS 
3 0SMt5o 3 AlGaAsJM^ffcU'— If 

2 9©-§P©ffl^S^^^>^*b-CnSa«2 1 * 
gm^-a-fca-grC, pMGaAsn>** hjf2 8^?>^ 

bJ12 8©*+'JT*Rg#{gTbTs pS«Si: 

StiJLfcnM*«2 l±lc % pS^^i' h«2 8*>£ 

ot, ^ICAlGalnP^agftU— tf 3 8£ff£jE&Lfc 
|^{C, nSGaAs»£2 1 i:±ieW{*5& Ufc=T=«i*i:** 



<a) iBBoecas 



~24 



■28 



~21 



<b) lBBOBa«SSJBTOS5H8£ 

.30-EZZZZZZZ2 



29-'- 



(c) 2aa«3t»j£« 




(2) 

1 

±13® 1 *3l#V--tfJ! Visits 3 bjl±(c^> 

±13^ > H-^«#Jl#I£Jfc#ftfc±f3S& 1 
-Hf«C:fett**#*#fc&S«*fcl»^TI»*bT± 

2Hi©«*5ll«t:J;-3TlB2*»»U-1fJi*iK«-r io 

±13® liMWtl/— tfJl©3>** hJISSttSS-y-SX 

* C ft »« 4: t" 5 W — If ©Kit* 

2 ] ft&H 1 CBt©*f»l/-1f«W)« 

<J>& < i:*>> ±13^ > K— raMW«i*«jjW--*iS, 20 
4M*ttSK ft SfcB * # 3 xg # «fc V* 2 1/ — y-JB 

[BMSH.3 ] n«9l 1 {cf3«©*a«*:U-if*^©M 

_hf3^ l ijt^v— tf«©:3>*^ hjf±fcy > Y—y 
*#«:JSft^fiK-r*xg©S5{c, ±13® 1 iMMfrk-lf 
j§©3>*^ b«±C, ±f3=t>** hJB43<tV^ > h* 

xH&fig^T, ±f3^>K-^^Wf ft^firrsiS 30 
CfcV^tt, ±§3^ > K-7^#ttJlft±i3iSgftM5&# 

^laeaiaft^jiJfci^swwifcbT, AiGaAs^© 

ft Tfcfig-T 5-fc5M!tt5 *ag{fr if 

IfJfrpfflWfcSISfcfc^T* 40 
±13^ > F— :74MB{fcil£ Ut, GaAs?S©¥«Wf ft 

^■r s r i; ft ism ^ -r ?> \y —vm^ommft 

±l3GaAs?M > K-:/±M¥teJf ©Jf JPtt 0 . 2 /zmW± 
±fBAlGaAs?MMiWl©JgJ?ttO. 1 /zmy±-e & 
MM8H7] »«3HSfc:ia«CD*aM*;l/— lf*?©« 50 



^2 0 0 3-3 0 9 3 2 9 
2 

±mmi*mfo\s—*rm<D^>**hfB£.^t, GaAs 

— tf5R?©«iS*S. 
[|gi£©i#iiffl&g&BJ3] 
[0 0 0 1] 

«±£«!&©¥«# Wlf ftJ&jE£T- « I/— tf tt 
[0 0 0 2] 

[«£*©««] i£#> ^-f^OffStfJS** ^©13 

©^-f^^ft^WtcSe^S^-a-tKis 
©I/— tftf&g-e&So 0S*.HU CD(3W^h^ 
x^)i:DVD(7^ ^*;i/#ffl$£7 s -f X#)i:<D2mm 
Oft"?-* **ftg^I&3 M«fitf7 8 0ni 
«3E<MWH/— " tf fcfB^&ftfl* 6 5 OnmftiS©^^— 

[0003] -?■©:©-£■£, t: y * 7 v ycD'^mit^i&ffi 
^b©fc»c, — ~z><DnvV— ^-e— o©*£S©ix— if 
^ ft stw-r s £ ifix- g & v — tf s^© tus 

[ooo4] at**** v— tftr-A 

7*1) V^-^IBSSM©^^ ^fC^VT, — o©/Sy 
<£tti*/B fcitSiB^ffl h©-«^© V— tf ft&lt-r 3 C ii 

wx-gz*m#.i'— tf^©tBm<> s *fi)'?.^^Tv^So £ 
e.ic{±, iiib^T*iqictii^©2 e-Ai^-if€.%^e» 

[0005] cn?>©satcf&b3fc«){c, --p©#^ 

3^14© i^— tfft^fiKt-3«-&{i. -K©3^SJEK*T-{i 

j&to-fex ^#^s«±^-*©i^— iffliJifti^a 
figsb, -enicmia-cffe^©!^— *rmm&&t&Mm^ 

Mfti^*-ri>©T-fei». 

[0 0 0 6] 

[fBM6s«?»iU«fc-5fc-rSR®] L*>L&#£s ±!3t£ 

ji{caia-cfb»©v— tf«itft^S3&fiE-rs*&^*^ 
^tfiKR^nfcl^-if«jS{c*J{tS«3l=i>^<> 

[0 0 0 7] *^«jti5ia^i-?,i:, ±B3««b=i>^^ ^ 



3 

SHffiSStt-efr&dfcfcfc:, 3>*^ hJBtti*^** 'J7 

4fc»C % ±B3>**hJI*«J«r**JMi«>*Ctt 
^W«4»«an**iTv^s. bfc#oT. ±f33>**h 
Jf#7&j&$ ivt^ 5 b— tfJijgicSfcTffe© b— tf *|£ 

Sfls-r 

[o o 0 8] £?>tc, ±i33>** h»a»&ftw-mfc?F 

«SHBC»«WU *©±*&±Eft#©b--1f©IS« 
riMfctffrfciv* *©&«&£* Bffib&v^ 

e©«tto* j ^£S!Ki&«&#iu *s*astcs8tmjE# 

[0 0 0 9] 05 C N GaAs»Kl±tC s AlGaAs^ 
itmfoV— 1fi:AlGaInP.3M£3W*:i'— tffcCDXO© 

$fci\ 15(a)l:fst < totv nSGaAsStgl 
±{C, nSGaAsMf 77l 2 , nSAlGaAs^7 9 K 
Jg3,AlGaAs#W KJI 4 ,£-SS?#PfSttJi 5 , pi 
AlGaAstfi' K«6,p^AlGaAs^^>y FJf7,pS 
GaAs3>** bJl(Zn£iSJg5 x 1 0 l8 cm- 3 T- P- 
7) 8 tfj* S A 1 Ga AsS^ft: 1/ —If 9 
^£bT, AlGaAs**»*l/— tf 9©— SC^-* 5 ^^^- 

>yt i-^TGaAsStg i #mte-r 5 ^tissna. 

[0 0 10] ^b"^ Jri3AlGaInP5MM¥{* 
b— 1f£j&:13H*5fc©Cj&g^£A*t£>ft5o 
Sfc, 1115 fc«5S;fl«jfcjjvr«fc-5fc> tpp'gci^Mt.toT 
«±10pSOaAs3>*^ b«8»&7MttZn«s|Nl 
#SU SmbfcGaAs«51±}cB{t9t-S^i:t«: 
5. 

[0 0 1 l]>?bfe«K, I2 5(b)f^-r£5tc, ^ 
ICnIGaAsA*5/77ll 1 , nMAlGaInP^-5 i> 
KJi 1 2,AlGaInP*M' 1 3 , £tt?#F$£tt 
Jgl 4,AlGaInP#'f Kjf 1 5 , pSAlGal nP * -5 
* h*S 1 6,pSGaAsn>^^ 1 7T-J&SAlGa 
In'P»*»ftb— tf 1 8#f£S$ft3„ 

[0 0 1 23 H6C, ±f3AlGaAslS*^^— tf 9 
fflO©pMGaAsn>^^Mi8lC4ottSfiKStt^©^r-V 
'JT^fcAlGaInP3MM*f*b--!f 1 8fK«m©=>r 
■V'JT«Ki:S^r. ^<fctU AlGaAslM^ttU- 
tf 9^ifi«fc: 5 x 1 0 18 cm- 3 ffeofedr-V U TjSJK 

AlGalnP^igftb'— tf 1 8/&S^SC(±, *H 
Hfc43Wrtt7x 1 0 I7 cm- 3 K:*fM'>b-CV%S3i:*s 

{0 0 13] ^^figft^nfcAlGal 
nP**»»l/-' tf 1 8©S«E-«Eft«IS^r. flu 
£©AK5aIiiPJMMIWt:b— tf 1 8 bSsafig© A1G 
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4 

a I nP JM&VffcW'— !F £JM**C GaAs»|£±i3f£« b£ 
i6®t«-iEi**^i)*Twl/tl>i. 07 £ 

b % i)i&©t§i!r£fc£ 1.82 VX-ibitz 1 0 0mAT-©|g 
»SjE#> »*&fiR«*nfeAlGaInP**»»V- 
if 1 8©i&£"fCf£0. 1 VtfJnbT 1.9 2Vi;&oTV'> 

5. Cfttt v AlGalnP^^b-if 1 8C£I?£ 
«TJf©GaAs^y;7:pJg 1 1 iiGzAs&fol £©#® 
GaAsSflil fc±BBS«-*bfc^ttf»Zni:#»C 

io ^ ©«t 5 «u «giBft©iS£ 

«att©B7f Ha*: & s ©T? * s . 

[0 0 14] ^'T% d©$BIH©Bfl9fck #-CD^#<* 

ast±t«*©*ss»i/— tf*«^fig«$-B-r^»fe^ 
ttft*-r**«»i/— tf*^ *JKja-e***»»i/-tf 

[0 0 15] 

[■w*flRfer*fc»©^gu ±KB«fc^-r*& . 

«K £©»B©*IM^b— tf*?©M^*?HU 
f*«g±£ 1 m g©eAl%ftfi: TtS 1 JMWVHf 
20 g£BJ&bfc&> C©SS1*»#:U— tf»C*ttS«± 
©n>^^ h«±fcy bb--^j£i*B£JfJj£b-t^ 
So Ife^t, ±33¥a»ffc«£±C, 2@B©i^SfiE 
*lz «t o T ^ 2 — tf « ^fig-T S $fei:o T > 
±B»l*#*l/— ■ !fHfc«l*SfBM*£tt««m* 
^VNTK?*bT*«<*«** s Stti^fLfc®-&{C, ±I3> 
>K-7-*^B*s±l33>^i7 bJg©«3Jli:bTttl 

[0016] ^©*£*> ±gB2aa©isja««*ff"5fc 

[0 0 17] ±f3Stfibfc*^S«©«® 

±i33>^^ he^^^bfc^M^sfts-rs 

2Ii ©ijgSfiKS{c ioti 2 ¥a»# U— tf H *WtJ&t 
±83!62^^V— tfJB©STBt^3W*«« 
i:©#M(c, ±33*««««^±f3S^bfc^*6^i: 

[0 0 18] l«IWCH:, '>«;<^t)v ±13^ 

•&4xgU3J:rrtB 2 *^<*l/-if«S:^-r €>x@S:^ 

!^il■rJ:5^cb•rv^5 0 ifctfot, 0a^.«, 2 m @ © 

b— tf«)±t±f3y >K— ^»»JiSJ&j«U ±13 
Slti * # fcfftft: » 2 b — tf IS ( 
50 ©»3*aWtb— !fJi)*»j«f iot, 1^- 



(4) 



V— if %Wt&t £ - h &X- § 3 o 
[0019] l ^Sfi«a|-eJ±v ±i3Sg l *jiK*i/- 

#ji&3^{*ji£^f£-rs<fc?£bTv^„ b£#o 

T, ±f3lg2^#b-ifjg»&b&«tc, ±133 > 

*?Ym*mttiz-&z>!&^ ±§3n>** hjf£*rbT 

£^S#Jl£^^>^|&£^££tC e fc-3T, SS^K: 10 

±133 hjf ©*gT-:x>;/^>^>b^±;*:ix£o b 

fc#^T, ±I33>** hgCD^*s«^t^$n 

t. m£©3>*^ h*m#f#e>*i?>o 
[0020] jfe, i mmmx'&, ±mm 1 

ifJl©:3>** hjf > F-lT^aSfWf fc©fS£, ± 

fti^M^ns, b&#oT\ #i;i(£±i33>*^ h- 

^T±f3^ffiJ5g* s S^S*^#:ji$:l^*f -5l^tC> ± 
§3GaAsJS©3>** MC^bTlJRttO$5HFI 20 
&3V^i:®^©:ty^> bfcffiV^^iiiC J;oTs 
±i3GaAsJS©3>*^ hJf©JP^#«&Kf6W£ft 

So 

[0021] i mmmxit, ±§3^ > k— 

tt-mt bT GaAs^©3MIWf #ff2j££ft5<> bfc#o 
T, ±§3!gl^Sti^-+FJi©n>** hB±^±I3ig 

Sffi^M^s^^as^u *cD±t±i3y > h 
- ^jmhmi £ j^-r * v — if m^vmmxmcD 

±I33>*^ hjf £GaAs?S©3> 
**hJli:U ±!3i^ffiiSa^S*:?.*^Ji%AlGa 30 
As3S©*iS«f tiT*!,^ ^^^>^C«toT±l3i^ 
^)SaJ5^* s S55:S^#^*«4^1-5l^t^ ±H3GaAs^ 
CD3>** bjltC^rbTMlRttcDSSHF^^fcii^ 
StDi'^t^ h£fflV>2>;i£:J;:<J:-oT, ±f3GaAslfc 

©3>** hjs©»^#jiK&£$OT;**T,5. 

[0 0 2 2] Sfc, 1 mS&mx-i^ ±l3GaAs*y > P 
-r^Wf©JUP£0. 2/*mi;Jl±£LTU£ 0 b&# 
-oT> 21slicZ)i^afiK«H«toT^2*^V-if«* 
f^-T £> bu ©i^iBt-l^ bTb£?c:i:#fc<, ±i3Jg 
»C*«±IB81iNW*l'— if«©3>** hJffrS,® 40 
^^©^^St^C-^^tt?. ±i3S6 1 

{*u-ifji©3>** vm*mmz-&zffi£i%m^y 

±f3AlGaAslM^Wl© 
J1JP&0. lum±£\sX^Z a bfc#^>T, ±f3Ga 
AsIM > H-7i|ii«;l^x.)-f>^iStSIS©x 
y^^ffltJgi: bT©#£tl#353-C3Sj?£*iSi:# 
±13^1**^1^— tfJf©3>** Ml£SI±l£-fe?- 

[0 0 2 3] HtflE#ITf±, ±§3ff?l*«{*l'- 

1fJS©=i>^^ hBi: bT GaAsJ£©3>*^ bm&ffc 50 
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J$-TScfc-5£b-Ct^o b&tf-^T, ±!33>^^h» 

±c±t3^iim)&#Mfcs^wi£j&fiKu -e©±£ 

±13^ > K-^«<*Ji*^t-2»*^l'— tf^^cD 

££^x±mmmm&#mteh*mi*-mitfo3x?z>f& 

±f3GaAsm©3>^^ hB^MbTSiRttCDfeS 
H F & -5 V ^ fettgg 3fc © ji * ^ > h * ffl V ^ 2> £ i: £ £ 
^t, ±!3GaAsm©3>^^ baoff^^^C^ 

[0 0 2 4] 

mwcDmmcDMmi ut> £©#gi$£0^©iiffi6©j£ 

<Sg 1 ^£©Jfc<g>E 1 SIFS 2 fcJu *SU£©ff^©*- 

— *rm^<D&mmocmiz^f^mm^-r a $6-*% m 1 

(a)fc7jy$-«fc-5fcU nSGaAsfflg2 1±£, nSGaA 
zrtvy-rmz 2 , nSAlGaAsi' 7 s» FJg2 3,AlGa 
As^-f HJS2 4 ,,^BS^#P?St£Jl 2 5 ,pMAlGa 
As#-f KH 2 6,pSAlGaAs^7f Fig 2 TjoiV 
P MGaAsrJ>^^ bJ12 8tfMOCVD(t«^aa 

•tfjg©— fi?!lfc b-t©AlGaAs^^b— If 2 9^ 
fiE$ti5, ^©«^r, a±S©pMGaAs3>^^ hJi 

2 BCIfc ^'JTiltfSx 1 0 l8 cm- 3 i;5a:Si3C 

[0 0 2 5] $e,tC, ±13AlGaAs^^V— If 2 
9©pSGaAs3>^^ hi!2 8±lC, ±83> > >K-7' 
¥ie{*Jg<D-0!li: Ut©> > K-^GaAs^M® 3 0 £ 
0. 2,um©§lffT-j£S;*-fe>-S«, bT, l{5Jg©^S 

[0 0 2 6]*tr > il(b)C?Nt,t5^ ±f3AlGa 
Asm*#{*l/— tf 2 9©— SB©$BJ«5&s:cy?- 
t>t**$'hT, nSGaAs*«2 1 Asgtfl^nS. R 
fr^icti, ^-T, ««x^>>l:^T nlA 
lGaAs^^-y HJ12 3 fcg < *T*^i y?->^feff* 
■5. HF^ife(±mKm©^^^-^> btio 

T> S!?©nSAlGaAs^^>y KJf 2 3^^^^=->^ 
^it5. .CLkOsy ^-^> hT«GaAs{±^^^>y 
tii^UtzSf)^ nSGaAsA>>7Tll 2 2*aT^'>5 1 - 

NHsSCxyf-tVMTiot, nIGaAsn^7T 
g2 2Sxyf>m*ttnSGaAslt6 2 1 S:Sm 
$-&5©Tfe5. 

[0 0 2 7] ZCDm&Vl. ±|3n^GaAs*«2 1 ±IC 
SofcAlGaAsm*#^l/— tf 2 9 iz&tfh pSGaA 
s3>^^ 8©±tr(i. ^ > rGaAsftBMB 

3 0>tl s fiS,S$tlTV^5. bfei^oT, ±I3AlGaInP 
m*m&- V -if SrfiKR^ 5 fc feCfigfi^C Xtxfcf^ 
C *F^©lS5®tCi5pSGaAs3>^^ hJg2 8*e, 



(5) 

7 

©=FW»Zn©*»**|»±3*i«. ££f^ r 
GaAs&gjf 3 0 UHt K-^> h#$**VCti:V>&H. 
^©iSSSx SffiUfcGaAsa«2 pSGa 

#W*S-f S - i: t> Wit 3 ft5©T*;& £ . 
[0 0 2 8] 01(c){c:^t-«t5{Cs ^Bt N n 
SGaAs^y:7 7jf 3 l,nSAlGaInP^^>y KJf 3 
2,AlGaInP#^ Kg 3 3,^«S^#^«S«3 
4, AlGalnPtf-f FJf 3 5 , pSUlGalnP ^ y 
KJB3 643±VpSGaAs3>^i' Ml 3 7#MOCV 10 
DKi.^XM&mfk$tiX, ±BJS2iMW*:i/— tfJl© 
-#J£:UT©AlGaInP^^f*l'-if 3 8#ftJ/££ 

i^Uv 2@§©ii£iiJ5gS#fTfc*l£o tt % 0 
KcXc^Tfcfc, GaAs»g2 l±tCf&g£ft;kAlG 
iIbP**I»1/- tf 3 8 itAlGaAsJMfUgtel'— If 
2 9±(CJ5£ft^nfeAlGaInP^IS£^lx-if 3 8 i: 

©si#t-> #Ji* s ii:^{3SftT < ft*soTSii:t:®ffi-r5«t 
acatfrn-cv^*^ &ivctt&«&*fei&fft&8< £ 

-5 ft So 

C0 029]*C, I2(d)tftJ;5^ afcJ^flli* 20 
ftfeAlGalnPIM^ttU— tf 3 8 {C^ttSSfctJfcsK 
£tifeAlGaAs3MWfcU-1f 2 9 ±£«&oTJKl£ 
**vt^S««i:s y >K-7-GaAs«SS3 Oi:*, 

[0 0 3 0] JWWtjfcBU $fe*\ 8KS*S^ > b K 
«t^T> ±§2AlGaInP3M^#l/— !f 3 8©ngJAl 
GalnP^vy FJf 3 2 Icf < 3;-t*^y^>^£fT& 

aDfflnSAlGaInP^7^b'I324nfGa 
Asn>>7Tl3 Uti^f>^t5. 3©*§-^ & 30 

linSGaAs^5'7 7l3 l±T-^±-T5. 31 

fc<fc-=>Ts nMGaAs;w:7rJI3 l^iOVyK — :/ 
GaAs«gJf3 0Sx>^>7i£Lt> AlGaAsifc 
iMKtU-lf 2 9®pIGaAs3>^^ hfg2 8 &mtB 

[0 0 3 1] ±IBn^GaAsS«2 l±{Cj3{t 

i>AlGaAs^*«frl/-1f 2 9 £ AlGalnPJM^If* 
l>— tf 3 8fc©^f^##^*£ft-?\ 0 2(e)t^t 40 
<£-5Cs ±ianMGaAsSS2 l±tr, AlGaAsJM£ 
mfcls— tf 2 9tAlGaInP^#frl/— tf 3 8 

[0 0 3 2] folfci, EI2(f)t^-r«tdt, ±13 
AlGaAs^MMIffcl'— If 2 9cDpSGaAs3 y$>7 V 
Jf 2 8i>,fcIfpSAlGaAs^y KJf 2 7CDj£fp3;T- 

>^*LT> ±I3*ife95fcr* h7-f7tt©'J v^S* 
^fig-TS. HRftdx AlGalnPm^^b— tf 3 8© 
pSGaAs3>^^ hJf 3 7£«fctfp§9AlGaInP^ 50 
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=>v HS3 6©^*T-^cc^5 L >^*0-rs <P*SB 
hv-f 7WJ ^^as&^-TSo f U, AlGa 
AsZk^mfoU— tf 2 9©»J y3TO±£AlGaIiiPJM i 
VftU— !T3 8<Dy y$?0±&t:, pSAuZn/Au/Mo 
/Au««g3 9,4 0Sr^fie-rs. 4 6C'» nSGaAsS 
ffi2 l©XjBKn£!AuGe/Ni/Mo/Autt&4 1 £Jf£fi£ 

[0 0 3 3] 3 5 lsTMmZtltz*mtl>— tfS&^fcfc 
±§BAlGaAsm*^l^— tf 2 9 C:}3»* £ pIGaAs 
3>** hjg2 8*>£©^&£^Zn©^#Sfci:;fe^. bfc 
#t»T\ pSGaAs3>^^ Mi 2 8ffl*I+f U7S 
«t±5 x 1 0 l, CB-»*aiJ*UT*i.»)» &aFfc«§i:3>* 
»>**W6n«. nSGaAs»£2 1 ^©^Jfi 

AlGalnPSMMSflcU— tf 3 8-££f?& I - V^tt 
Ht N #{*T?iaft*nfcraiMa«CDAlGaInP*a|i««: 

[0 0 3 4] ±je©«fc-5fcs *Slffll©^JS»c:i3VNTH:, 
nSGaAs»K2 1 ±C AlGaAa*JMW*:V— tf 2 9 
SrJ&Eifcbfc^fc:, AlGaAsJMUWfcl'— tf 2 9tC:fctt 
5«±S©pSGaAs3>^^ hM2 8±(c, y>K— 
rGaAs&MJf 3 0£B/&bTV>3„ X^tcifi-oXs Al 
GaAsJMMIKtU— If 2 9 <D— 

iLtnSGaAsSS2 l&gdi^^K:, AlGal 
nP m^m»\y— f SiSS^-fetS fctotc Aftfe 
S^x ^PrtCilSiatCt^TpSGaAsnV^^ M12 8 
^e>^^Zn*s^1-5 3i:S:l55U:T-§5. Lfctfo 
t, pSGaAs3>^i' hjf2 8©** V7mg.&1&T 
bT, pSAuZn/Au/Mo/Aul®3 9i:»3>^i'b 
WtttfaWb-T £> © £ B&lt-r 5 C £ &X § £> T- S o 

[0 0 3 5] $5>C ±i3gffibfcGaAs»£2 1 ©g 
BlCx p£GaAsn>^^ h»2 8*>£il^L;fcWi> 

zn#sf>r»-rsc^ASi55it^nso u&*so-r, aig 

aAs^^{*:i/— If 2 9 A*l&*£*lfcM*£©GaAs»£ 
2UC, AlGalnPIMMWfcl'— If 3 8 S^fiELfc 
fg{c. AlGalnP^lg^^— tf 3 8tc43it-5ST)l 
OnfGaAs;Vy77l3 1 i:GaAs*«2 1 t<D^M 
GaAs*«2 lfc±ES«-*bfc^*B«BZii*«fit 

&mm{sxmt(t l m&igz.z>z.}iifite<, ^iei!;©^ 

*«• 5 ft iRtt SlRl±-e t £ ©T- 5 o 
[0 0 3 6] ^©ISgtC, ±|3y > K-^GaAs«ag 3 

^©iS^.tSAlGaAs^^U'— tf 2 9 ©GaA 

sa>^^ n®2 8ti>t><D^n®zn<Dmm*mnizW]]t 

Xg&tPilZ^ GaAs3>^^ h®2 8^gitl^*5fiS 

[0 0 3 7] Ki, ±E*l*iS©J&ffllt:*V^Ttt. ±13 
^ > K-7"GaAs^®jl 3 -0 ©J&JP& 0 . 2 /zmi: UT V^ 
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cftCPg;£;*ft£>fc©T-fcJ:St^o Btt % 2 US© 
ifgiifiESic «fc o T A 1 Ga I n P Jf^Stt U- — tf 3 8 £ fig 
-fr 5 SuOigiS-e^ bT b * t>tt v^ J: -5 teW9-X'& 
ftfeCS < s 0 . 2 ,umJiU:-e&ftfcf ±PBKo^Tfcfc 
!&CKg5£;*ft6fc©T-tt&U#, 3li|fl<j£«: 2 /m^T 

[0 0 3 8] <Sg2|tll©^Sl>#llffi5©JfcJifc^ Al 
Ga A s&*mte V — tf t A 1 G a I n P JMMgf* lx — tf i: 
CD-o©^gf5^«-r5^^V-1f fft^©±i3fg 1 ^ 
JE^^tiiM^SSjg^&Cffl-rSo 10 

[0039] 03s^i4it *mm<DMm(D*mi*.i' 
— tf m*(DWim?>& t «t o t j&fig £ ft s u — tf * 

StioC> ng/GaAs»g5 1 ±tc. nSGaAs/'W 
7715 2 , nMAlGaAs^-5 v KJi 5 3,AlGaAs# 
-Y K®5 4,^fifi^#P?SttJ15 5,pMAlGaAs^ 
-f Kl§5 6,pSAlGaAs^7f h*Jf 5 7:fc<fcVpSG 
aAs3>^^ b/f 5 S^MOCVDCtoTJlBifefigg^ 
tlTAlGaAs^SiE^U'— *f 5 9 ^fig$ni>. ^e© 

f±I©pSGaAs3>^^ Mf5 8Clt 20 
'J7ifitf5x 1 0 18 cm" 3 i:&5 i-SHZni* 7$ 
ftTVi&o 

[0 0 4 0] ±I2AlGaAsm^(*U'-1f 5 

9©pSGaAs:3>** Ml 5 8±£tt > ±f33>*^ 

i$#.m<D— mtvxomm&o . xhwcdj^y— tax 

b--7GaAs«116 1 Co bt, 1 

[0 0 4 1 ] i3(b)t^ti?C, ±g3AlGa 30 

As3M£3W*U'— tf 5 9©— a5©ffi^^5/5 L >^(Ci 
^TRfc*;*ftTx nIGaAs*R5 1 £ ft 5 „ H 
»W^«±, 5fc1\ Sg^^y^^yhtrioT. nlA 
lGaAs^7V FJ15 3 £g < £T*x. y^V^ff * 

T> S5©nSAlGaAs^7«^ KJ15 3S^if 
K?*-T€.. WJbCDx-y-^-t'V hT*(iGaAsttai>y^>^ 
tH3fc&<^&«>£> nSGaAs/'W^r/f 5 2©«®T-^ 
*er>^fci:f?!l:-r3. ^£Tn 3I£f^T\ 
^ttNHs^Cxyft^hKU;^^ nSGaAsAv 40 
7rI5 2^i-^>^iiUtnSGaAs»«5 IS 

[0 0 4 2] £©*§-&£, ±|3nMGaAsS«5 1 ±JC 
S^fcAlGaAs?MN»#:l'— tf 5 9 pSGaA 
s3>^^ hJl 5 8©±£«U >Vh*-7'AlGaAsxy 
^>^<¥±Jf 6 0 > K-TXJaAs&MJl 6 1 ifi 

fiKSSftTV^o bfctfoT, ±i3AlGaInP^*ag 
ft:l/-1fSfiK^$-e-Sfe»{Cfi)cft^fcAnfel^{C^ *Prt 
©i£igie<fc£p3iGaAsa>*^ bJg5 8 £ ©^S^ 

ZnC^SgtfESitSftS. y>K-rGaAs« 50 



2003-309329 

10 

mm 6 ici±K-/-<>h#^i;*iTv^^o ^©ss«, 

&ttJb&GaAs»K5 1 ©Sl®fc\ pSGaAs3>^^ 
h B 5 8 A> £ 1MB b fc^F»6«» Z n^CD^^Sft«-r 

5 £ £: 4) BS it £ ft 5 © T- 5 o 

[0 0 4 3] 03(c)CzjVrj;5^ ^It, n 

SGaAsn9 7 7l6 2,nMAlGaInP£^y KJI 6 
3,AlGaInP#W HJi 6 4,#fifi^#J3««feJI 6 
5, AlGalnP^/^f KJS6 6,pSAlGaInP^7y 
KB 6 7 43«tU c pSGaAsn>^^ h®6 8#M0CV 
DCio TM^fiSft^ft-C Al Ga I nP JRaNWfcl/— ' tf 

6 9#ffiifi2;*ft3. £-5bT, 2Il|g©iSgSfiK^fft) 

ft5o 

[0044] H4(d)csnic» &izMmz 

ftfcAlGalnP^^V— tf 6 9 £:}3t*5&£fl2fi!t 
^ftfcAlGaAsm^«:lx— tf 5 9±C14^tM 
£ftTV> 3 y> F-^AlGaAsni-y^>^ 

±JB6 ORV; > K— 7*GaAs«S«6 1 oi^^ 

[0 0 4 5] JlfltWlCtt, flj-r, 5t»jRi.y^-*->HC 
io^ _hIBAlGaInP^*#«:V— tf 6 9CDnSAl 
GaInP^7>y h*I6 3 CS< *T-^^^>^*ff ?5; 

ot> St)©nSAlGaInP^7f KJS6 3&nSGa 
Asn*>v7TJi6 2^T-Ji^^>y-rSo £©ig^ m 

linSGaAs^y77l6 2 ±^±1-5.. flt^V^ 
8Si»^$>SV>(iNH,^©^f ^-VV htCtoTv 
nMGaAsAy^r/ie 2^^ > K— :7GaAs«gJ! 
6 1&xy?>^*t5. d©^, 5?it^^^>^VM* 

y > F — 7"AlGaAs^^^>^±B6 O^StBbfe 

tVhtiot; J > K— 7-AlGaAs^f ^>^(#ih 
€6 OSKiitS. £-5bT^ AlGaAs^^lx— 
if 5 9®pSGaAs3>^^ M5 8*SfcB$-frS. 
[0 0 4 6] $e,tc s ±83nMGaAs*«5 l±t*>^ 
SAlGaAs^^L/— tf 5 9 i:AlGaInP^*S^ 
Ix— tf 6 9 fc©^^9>#|&5fe;*ft-C, 14(e)i:ft 
±§3nSGaAsS«5 1 ±ic, AlOaAs^* 
tf 5 9i:AlGaInP^i»<*;V— tf 6 9 t.& 

[0 0 4 7] ^-5 bfc^ ®4(f)t^t-J:^Jc, ±13 
AlGaAsaMMIffcl'— tf 5 9©pMGaAsn>^^ h 
IB 5 S^it^pSAlGaAs^^^ Kg 5 7©^cf*^ 

VvV&ZBm-fZo mmiz, ±IBAlGaInP^# 
tf 6 9©p§JGaAs=)>*<7 bJg6 8*5«fc^pS 
AKJalnP^^^ ¥MQ 7©M* ST-^xv^^^y^ 
*bt U ^^gP&JBfig^-?,. €bt, AlGaAs^^ 
tf 5 9©'J ^^SP±i:AlGaInP^^*U' — 
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if 6 9©D vi>&±£lZ, pMAuZn/Au/Mo/Au*g| 
7 0,7 14Mt5. S?.^ nSGaAsM£5 1© 
*ffi£nSAuGe/Ni/Mo/Au*|&7 2£flM-#-3<> Z. 

0 bT, no©«3te»ft#-J-**#frlx— tf^?#BfiK 

[0 0 4 8] ±££Lfc«fc-5£s *HJ6©JI5li£:fc^-£ 
J±s ±§3nSGaAsStg5 1 ±t AlGaAs^#^l^ 
-if5 9&^fi£bfc^ AlGaAs^MNIffcU'-lf 5 9 
{c*5ltS«±liOpSGaAsn>^^hJg58±t, M 
JP#0. 1 Am©^>K— 7"AlGaAsrt^5 : ->^JtJS 10 
6 0&J:irjKJPtfO. 2#m©y > K-:7GaAs«gJi6 

1 fc^bTV^i,. UfetfoT, AlGaAs3M£#&b 
—If 5 9 CD— gPCD^^^^^>^*LTnSGaAs 
»«5 1 £gta£-e-fc^K> AlGalnPSUMWfcW— 

t«totpSGaAsn>^^ hJ15 8 * Zn** 

GaAs3>^^ h«5 SCD^+UraflWiSTLTs p 
^AuZn/Au/Mo/Aum8i7 0k.<Da>## bft&WM 

[00 4 9] gt>lZ s ±83StBb*:nSGaAsa«5 1 
CD^aC, ±§3pMGaAs3>^^ VM5 8ifi*>mftls 

T> AlGaAsa^MWfcU— tf 5 9#Bi*?nfcii© 
GaAsfi«5 l±£AlGaInP2MM£#:U— if 6 9 & 
^UfeP^JC, AlGaInPm*^*l^-1f 6 9C;}3^:)- 
2>6~FVl©n£^GaAs,'^*<.y:77'Jf 6 2£GaAs»«5 1 
i;©^ffl£, GaAsS*g5 1 fc±ESttf 
n£©SDo£Ji#Bj&;*ix5Ci:fct;&v^ Vtzifi^> 

«BK«r©IS5S:*H-*«<itt*iRi±-c**©"e*«. 
[0 0 5 0] S6>fc, #£M<Z>J&»C:fe^T«U ±83A 
lGaAs3MNHfct<— tf 5 9 ©g±JlT-fc3 pSGaAs 
n>*£ hJ15 8 tlsICGaAs^cDy > K— ^GaAs^ 
MJf 6 1 iiOP^lC, M^SffifigT-feSAlGaAs^cy 
> K — :7*AlGaAsx. y'f-yyifltM 6 0 £^I*TV< 
5. Lfctfot, > > F— 7'AlGaAs^^5 L >^it 
16 0&|ijiini^ GaAsBfcttbTiiliRtt©^ 

•qT> 3iy^>^<&p^GaAs3>^<> h»5 8*s8til 40 
b&i$J&T*f?±£-&SCIi:#T*§£o 1"*t>-fe N pIG 

[0 0 5 1] -t<D|»tC % ±I3^>K— ^AlGaAsct^ 
f>^(?Jhi6 0©|g|JP£0. l^/m^bt^-So bfc# 
oT* ^> F-7-GaAs^Ji6 1 §oi^^>^^-r 

AlGaAs^^L/— If 5 9©GaAs3>^^ 
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[0 0 5 2] Sis **«©J&»K:43V>T*k ±E>>K 
— 7*GaAs^SS 6 1 ©JJgJ*£ 0 . 2 /zmi: bTV->S# % 
±I3Sg 1 *tt©JB*©»^'fc'pl«K: 0 . 2 >umW±-C-ifen 

A*s Sfli&£i±2,umJilT#£^T-fc3o ££>JC, #H 
SE©^{r*5V%T{ix > > F-^AlGaAsx^^V^ 
&±Jg6 OCDgmZO. 3tlCE^ 
£ft£<fe©T:fci:&v->. mttNH.JK^y*-* > 
hCiot^> K— 7*GaAs^SJ§6 1 &jcy^>^b 
^F-^AlGaAs^y^^ltJf 6 OtSJiib 
fclSCx ±i3^y^>^£fii!l£f$±T'g-5MJP-efcft 
Hfi<> 0. 1 /zmW±T-feWiAVN. ±PgfCO^Tfcm 
CGR5g£ft3&©T-t££v^ SUfttrii 1 ^mmT** 

[0053] <m3$m(Dfcm>*mm<Dw*m&, g& 

AsS£±tC, l[5]g©^J5Kft^bTAlGaInPm* 
!f«Sl, 2tiia©iK«JggSfcbTAlGaA 

ia«K'«t«*iWtl/-1fi:2llBCD|gJEj«*«:j:**# 

CU lta|g©lSSfi£SS:±I3^2SUt6©^ffi©MOC 
VD*>6MBE(^^tr^^^-)^lC^^fet)©-e 

[0 0 5 4] Jfe-T, pMGaAs«*±£, H3(c)©i 
^■fc|5)«({ab#m^iM)tcb'rx AlGalnP^tt 
Iz-lfSMBESCiotMStS. ^©*§-£\ «± 
a©n^GaAsn>^^ FiitcH:, U T«Jg#5 x 
1 0 ia cm- 3 £te% ioCSiSr K— 7*bTi3<. ^b 

AlGaInP^3»#:lx— iflc43»t-5nSGaAsn 
>*^Ml©_htC, MJPtfO. l//m©y >h*-7"AlGa 
AsJi »*->4WHkMi3 ZTfrnmi* 0 . 2 /zm©y > K— 

[0 0 5 5] ±f3pSGaAsS«±CC^$nfc 
Al Ga I nP JMMMfci/— tf ©-615©^$:^ ^5=- ><7 
{C«t-DTI^*bT. pSGaAs»«^Sai$-&5. ^ 

rpTs pSAlGaInP^7i'KItS<*T-x«7f > 
ifetc, HCl^^^-V^htCi-pT^ a 
•5©pSAlGaInP^7^ KJiSx-^^V^^f 

C©J©^ HCliOx^tVit-fiGaAsttx 
v^y-ym&iSL^tztb. p®GaAs;\-y7 7l©gfflt- 
^>y^>^{i»±-r?>. -ecT-, §|g^^V^T, NH 3 * 
&Z^&ffiM&(D^y?-*>}'lZ «t-D"Cv pSGaAsA 
s» 7r«&i^^>m*bTpMGaAs»«&StB$ 

[00 5 6] c©»&C % ±i3pMGaAs»«±{cSo 
feAlGalnPJMMWfrl/— - tft^SttS n^GaAszr > 
hJl©±t:(i, y>K-7 , AlGaAsx5/f>^(| 
±Jg43iVy > F — ^-GaAs^Sll^^^n-CVNSo 
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^tz&iX. AlGaAslM^ftb— tf 3*: 
tbizfc&iplZXtitzf&lZs *PF<3©Si&C<fc5nMGaAs 
3>** Mf^feO^WIftSitDJlRfStfBiErJharitS. £ 

**,Tlr>&^. *©£*» StHbfcpSGaAs««± 
t„ nSGaAsnv*^ Pg*&f&SSbfc^*8*JSit£ 
©^*MM>*l?tt*"r 5 Z £ i> Wit ;* ti S CDT- 3 . 
[0 0 5 7] 03(a)CD»&i:^«(flbSSStt 
iS»)£bt\ ifflC, AlGaAsS^— 1f£M0CVD& 
Cio-C^tS. £5 bt, 2 0B©*gilf!&S#f? 10 

[0 0 5 8] ftt, &£ffM£*lfc±!3AlGaAs?iM|£ 
3¥{fcl> — tf 5 $fcCJ&J«S*l&±IB Al Ga I nP %k 

P— rAlGaAs^y^-V^JtJf ^.fcV^ > K-7G'a 
As£SSJIh£, x»?>yt:j:oTBi4tS. 
[0 0 5 9] JUfcftilcfifc, *5-*\ aaUKsy^VMc 
iot, actfa*Sftfc±BAlGaAs**ilW*i/-- , if 
©pMAlGaAs^v v PJgfcJK *T-^v^>ySfT 

£-5bT> ±BAlGaAsJMMSf*l/-trK:*t* 20 
SnSGaAsn^^ PJf ,±SB©nMAlGaAs^ 7 s> 
PA , A 1 Ga As^Sli HSCF±Effi1£JI £$*A/T- A 1 Ga 
AsjtM PJiimSqEf S«rdt:l£-£©J|#|llt£;SftS© 

IsblC&^T^ pSAlGaAs^7-y Kl^pSGaAs 

y^*> hfcU^T, pSGaAs^v7 7lfitf>>K 
— 7"GaAs^aiiS^>y^>^^-rs 0 d©*§-£r, N 

> p-7-AlGaAs^5;^>^ih»4ssmbfc^T- 30 

t, y >P-rAlGaAsoi«y^>^±jl*^-r 
So caiT, ±§3AlGaInP^2g#:b-if©nM 
GaAs3>*^ hJf £gtB£-&5©T-;&So 
[0 0 6 0] ±g3AlGaInP5M^ffcb— tf 
i: A 1 G a A s&^aift: V — tf i; ©9E*ffi£-# B*3c £ ft 
T> ±l3pMGaAs»£±£, AlGalnPlM^ttl' 
— tf £: A 1 G a A 8ft4&*tt U -if t T MM; £ tltz 

[0 0 6 1] -£-5 bfe^ ±13AlGaInP3M£ag<*l' 40 
— tftAlGaAsm^^V— tffctCU y^gPSJfcfig 

p£LGaAs£«©&iiiiCp£ttt& 3. C'^ l 

Tx -o©^a5S^^-i»^»l^-if^* s ^^n 

[0 0 6 2] li.itiat:, *30K©7fc«e:^T 

it, ±IBpSGaAs&t£©±£AlGaInP!M^*U' 
— tf£ff25Kbfc&. KJP#0 . 1 /zm©y > P— rAlGa 

Asx.vr>y&itmts£v c mmifio . zu.*<dj >p— 

7"GaAs^SS&^fiKUTV-.5o b£#^T. AlCal 50 
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nP IR*#^V-+f ©-gC©«^4^ >y bt 
pSGaAs»«Sgt±J^-B-fc^t, AlGaAs?6*aS# 

v— tfs^^^sfetotcfiR^cAnfes^-Cs *prt 

©i^SlC<to-tnSGaAs=i>^^ bJl^t,©^%S 
i©?£Sg*mLt;**l2>o ^(DtzSblC, nSGaAs3>^ 
^ ^©^UTigSAHSTbT, nitSh©3>^ 
* ^&#M<b1-3©£ESit-r3c: 
[0 0 6 3] & #5£fc©J&»Cfc^T*N ±13^ > P 
-;/GaAs&gJ!©BIJP£0. 2 //mi; bTV^tf, ±13 
&m&<DBm<D®-& h 61* £ 0 . 2 juifiUi-CfclxttA 

y >P-^AlGaAs^y^>^±S©M 
iP£ 0 . 1 v*£ bT<^?>#x ±IB» 2 Hffi©^©«-& 

fcHMHC 0 . 1 ^mtui-c-ifcftfcm^o 

[0 0 6 4] ±I3StlibfcpMGaAsa«©* 
nMGaAs3>*<7 PJf A>£^bfcW&)Si 
bfctfoTx ±I3AlGa 
AsJMMW*U-- tffcT&fiRbfclKS:* p^GaAsS«i: 
©#® K ±S3WMJt b tzPZWm Sit pM G a A t. 

© ffi C 43 1 * 5 flMH tt & ISI ± T* $ 3 © T- * 5 . 
[0 0 6 5] *Hi£©ff^{C*3V->Tttx ±I3£§ 

2^©^«©»&i:HIW^ ±I3n3iGaAs3>** 
PJf £|5]bGaAs2S©y > P— T'GaAs^SJitOia 

M&S&fi£T'&5AlGaAs^©./> p— 7"AlGa 
AsJi-y5 : ->^±«^ffi:ltTVNS 0 lfe#oT, ^> 
P - r A 1 G a A si v * > ?&]tm S Bfc*-T i» ig^ fc 
tts GaAsgCJPfbTS^tt©feSJi>y^^> ^^fflV^ 
SCfctiotv ^y5 1 ->y^5illtCnSGaAs3>^ 
^ hB^SttJbfci^T-^^^-SCfc^T-^?.. 
t>^> nMGaAs3>^<7 hgCiP^^MSgCSiWf S 

[0 0 6 6] i^, C©^BJJi, ±l3#3WK©»«C|Rje 
a-<?ffi^-&t)^T*)— [pI{cMb3t^^V^o -^©^^ ± 

§3> > p-r«sjf*«fcofi>i'^>^itA©iSSS«aj5£ 
ftt^js**i5±ia*i*»»v— tfjs©n>^^ 

[0 0 6 7] ±f3 : &I^^S©^C*5V^T(i> IHJ- 

©*«KW6«i±R: 2 o©^««:u-if JlS^fig-r 
*«fcKWbfc# % «SWfi©je«lc*v^-cKi|llbfcxa 
*m.fr-&-&1& K> & bT, Hl-©*«(Mt«±*: 3 oj^± 

©jjtseffi/— tfjf^^sctfeRitgT-feSo 

«> Hl(c)^C^^^^TAlGaInP^^it«:^— tf 3 8$ 
BKS^^-S^tCs ^e>tcGaAsn>^^ PJ13 7±0 
> P— 7"GaAs«SJl.^fl^jgK-rs. -ebt. AlGaAs 
tf 2 9 ±© Al<5a I nP jRJlMSflt^— tf 3 
8 SSgtcyu y > P-T-GaA-s^MH 3 0 ttgS 
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LTi5<. m 2@]g£^jEfc;*ti£AlGaInP?Ms. 

JL& IT, 01(bHE2(f)Sffxlt |HI-nSGaAs 
*«2 l±C3^©*ag{*V-1f®£B^3CIfc#-e 

[0 0 6 8] 

[^B^©^*] W±£ SBJ1 3 C©|gBJ§©« 

*igft»£±£ 1 II ac^Sfigfitc «t oil 1 

— tfji&^L&^^y > K-^^e^fig-ri.© io 

jgg-f-StciSfc&^T, ±f3^l*S«:v-1f»^43{t5^ 
[0 0 6 9] ±f3gffibfc^#»£©«® 

«± £ wti&ts n s ±13* 2 v — tf ji (DMrfm t * 
i: <Dwm vl , ±i3*«frs« i: ±i mwm u t 

16© SgC 43 ft 5 0®« Sr |SI±T- 5 S o 
[0 0 7 0] ±13*1*^1^— tf»©3>^^ 
hB±C^IEJEig^^ s ^ tt ;j S ^^ u dffl^H 30 

^#^£¥##^±£±§3^ > 
fiS;-rsc:i:#»*bv>. ^©ig-g-tau ±§3n>**h 
ISSa^fSfl^ ±§3r3>^^ hBtz^rbt^lRS 
©ife S^^y^-^ > b SfflV^T±f3iKSiSsl«* s M*S^ 

hJl©*@T-^>J'^>^£^±UT±i3:3>*4' 

bg©sji£«&£$ij»-r3c:i:#-t*££. bfc*s^ 
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[mmvmBKwtwi 

[Hi] ^ ©^Bj©^zgf$i/— tf ^©g^t* j; 

oTM?^5 V — tf ffc? O^-S^xg K 43 if 5 

[0 2] h i izm< ^m^m^tufhmmmx-^ 

5o 

[0 3] 0143<fcV0 2£fcfcJ|;&&*Si£l/— tf^? 
©^ji^SC i o TflJj5g£ ft 5 U — tf ©S-88 
jgxSC43tt 3 »r®0-e;g>S. 

[04] 0 3(ci^<^gJjgxgC43(tS®f00-efe 
5. 

[0 5] S«±tcxo©^^l/-ifStia5©^C 

[0 6] $fe{C^^ixfeAl-GaAs^^lx— tffflS 
©pMGaAsnV** h«{c43tt^J52Sift^©^^UT 
JSjSi: Al Ga I nP JR^frl/— tf Jggft^©^ +■ 'J 7?g 

[07] m^fiEft^ftfcAlGalnPm^ttl'- 

•tf ©sm - amEa^s^-rs-e & § „ 

[^©afcBJ§] 

2 1,5 1-nIGaAsftS, 

2 2,3 1, 5 2,6 2 — nSGaAsAs'77l> 

2 3, 5 3-nSAlGaAs^7V FJ1, 

2 4,5 4— AlGaAs^ 

25,34,55,65 -#m*^#PtS4£Jg, 

2 6, 5 e-pMAlGaAsptM \*m, 
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